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Abstract
The City of Milwaukee Health Department Public Health Laboratory’s (MHDL)
Laboratory Information System (LIS) (Soft Computer Consultants, Inc.) sends
communicable disease and environmental reports daily and sometimes hourly, to
a variety of MHD locations and programs electronically by pre-scheduled LIS-to-
remote printer and/or remote modem printing. Reportable disease results are
printed hourly to the MHD offices of Disease Control and Prevention (DCP) and
are available in read-only format.  During summer months recreational water
quality results are printed within 30 minutes of resulting to environmental staff for
posting on a public beach notification website.   Sexually transmitted disease test
results &/or summaries, for gonorrhea, chlamydia, syphilis and HIV are batch
printed upon test finalization to:  the Milwaukee County Jail Medical Clinic within
24 hours of specimen collection, the Milwaukee STD clinic (largest in Wisconsin),
located offsite, and to the State of Wisconsin Disease Intervention Specialists,
located at different offices at the clinic.  O&P results also auto-print to the
TB/Refugee Screening Clinic staff, daily.  Test result reports for blood and
environmental lead are printed directly to lead program staff and asbestos test
reports are printed real-time to the offsite offices of the Department of
Neighborhood Services.  Chlamydia and gonorrhea test results, with demographic
data, are electronically transformed and submitted to the State’s Region V Infertility
Prevention Program, quarterly. Recently, as part of the national effort for Electronic
Laboratory Reporting (ELR), MHDL accomplished secure and daily transmission of
all positive test results of state reportable diseases from the LIS to the Wisconsin
Division of Public Health. 

Introduction
A local public health agency, such as the Milwaukee Health Department (MHD),
has a team of public health professionals "under one roof" working in concert and
in real time to address public health issues. The staff includes food and
environmental inspectors (enforcement), epidemiologists (investigation),
physicians, clinic nurses, administrators and laboratory scientists. A Laboratory
Information System (LIS) has the capability to facilitate information/data exchange
among staff to enhance public health response to many local issues while
increasing laboratory efficiency.  The City of Milwaukee Health Department
Laboratory’s (MHDL) LIS has been online since December 1996.  Recently, due to
directed grants and budget constraints, MHDL facilitated distant automated
reporting to11 locations within the department and to the State. As necessary, the
appropriate staff were provided secure read-only LIS rights to facilitate information
exchange. The LIS also facilitates effective extraction and management of data for
local laboratory surveillance reports as well as data reporting to external agencies.

Laboratory Overview 
The City of Milwaukee Public Health Laboratory (MHDL) is a 16,000 ft2 newly
renovated (1999) facility on the 2nd floor of the Zeidler Municipal Building (ZMB).
There are 29 staff (21 technical staff) performing >80,000 tests annually.
Approximately 85% of these tests, which are mostly microbiological and lead
tests, are for the City (pop. ~600,000) and ~15% are fee-for-service tests for
agencies and laboratories in metro-Milwaukee (pop. ~1.5 million). This generates
an annual revenue for the City of approximately $200,000 - $300,000.

Over the recent 2-year span, the laboratory has received well over $1,000,000 in
various grant support in areas such as:  Bioterrorism Preparedness, Lead Poisoning
Prevention, Sexually Transmitted Disease Prevention, Asthma Research, and Beach
Testing.

LIS Description 
(Soft Computer Consultants, Inc., SCC)

Since December of 1996, 95% of all laboratory tests, clinical and environmental,
are entered into the LIS. In addition to routine reports, the system has SQL and an
"epidemiology module" for creating a variety of flexible "ad hoc" reports and
queries on an as-needed basis.

Characteristics of the system include:
• IBM pSeries 610 Model 6E1with 2, 1-Way Power 3-II 450 MHz

processors, 2GB RAM, 109.2GB hard disk space configured in RAID-5,
72.8 GB  Mirrored Disk, AIX (UNIX) 5.2 OS

• Programming languages: C and db_VISTA
• Multiple workstation
• Dedicated data entry terminals
• 15 report dedicated laser printers
• 12 specimen label printers with barcode capability
• Specific time-schedule result report printing
• Off-site remote result printing
• Ad hoc report fax capability
• Statistical, epidemiological and trending report functionality
• Instant result query
• Fully integrated security module
• Greater than 60,000 entries annually with 500,000 online searchable results

ELR –>Madison

Health Alert Network (HAN)
The Wisconsin Health Alert Network (WI HAN)
is a web-based CDC grant funded
communications system for Wisconsin's Public
Health departments, hospitals, clinics,
emergency rooms, laboratories, law
enforcement, fire service, EMS, volunteer and
other health agencies.  A laboratory component
has multiple uses including communications in
time of crisis and reporting laboratory results.

PHLIS  (Public Health
Laboratory Information
System)
PHLIS, a computer-based national
network initiated in 1992 by the
National Center for Infectious
Diseases (NCID) in cooperation with
APHL, is a passive, laboratory-based
surveillance system that collects data
about many infections, including
tuberculosis. 
Information about the infection is
reported electronically to CDC. The
mycobacterial module includes entry
fields for reporting laboratory data of
public health importance for disease
surveillance and control.

eLEXNET (electronic exchange network)
eLEXNET is a seamless, integrated, web-based
information network that allows health officials at
multiple government agencies engaged in food safety
activities to compare, share and coordinate laboratory
analysis findings. eLEXNET is the data capture and
communication system for the Food Emergency Response
Network (FERN).

• Contains more than 160,000 food sample test
records from 40 product industries

• Captures data for Microbiological Analytes,
Antibiotic Residues, Chemical Compounds,
Mycotoxins, Naturally Occurring Toxins,
Parasites, Radionuclides, and Toxic Elements.
eLEXNET houses over 3700 analytes and more
than 800 detailed test methods.

• As of January 2005, there are 113 federal, state,
and local laboratories in 50 states that have
joined the eLEXNET partnership, with 83 actively
exchanging data.

P.H.L.I.S.

Public Health eLab Network 
of metro-Milwaukee
This system was created to facilitate communications from
MHDL to major clinical microbiology laboratories in metro-
Milwaukee, by blast email and/or faxes.

• 8 labs cover approximately 30 hospitals, 50 clinics,
7,000 affiliated physicians, 600 employed physicians
from over nine counties in the region

• Exchange information, data &/or queries related to
ongoing public health issues and investigations
• Water-quality and enteric disease surveillance
• Respiratory disease surveillance
• Food borne disease investigations
• Bioterrorism preparedness
• Continuing education

• >110 messages from MHDL to Network since 1998

National Laboratory Response Network
(LRN) Bioterrorism Preparedness

• Public and private labs
• Secure website for materials, information &

reporting
• Consensus test protocols
• Timely and accurate
• Linkage with local, state, and federal agencies
• Central role for the public health lab

National
Laboratory Response

NetworkAsbestos:
121 annual

reports

Blood Lead:
3,576 annual reports

Environmental Lead:
3,564 annual reports

TB/Refugee Clinic, 
Keenan Health Center

Recreational Water:
1,020 annual reports

Reportable
Diseases

CD Control
reports

E.L.R. (Electronic Lab Reporting)
City to State auto-lab reporting of reportable
disease/conditions

• Goal: National data standards for Electronic
Laboratory Reporting (ELR) specifications for
the Public Health Information Network (PHIN)

• Access queries created to collect positive test
results of reportable conditions

• Daily consolidated table of extracted data
through criteria filters are created in a proper
format and securely transmitted to Wisconsin
Division of Public Health

• 10-15 reports are now transmitted daily
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1,842 Chlamydia &
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1,798 HIV

LIS Auto-faxing
The LIS offers the capability for staff with
security rights to fax result reports "on-
demand" to clients, e.g. clinical
microbiology laboratories, who have been
pre-programmed into the remote fax set-
up. "On demand" reports are currently
being faxed daily to two local clinical
microbiology laboratories for Legionella
Urine Antigen results. This service
enhances response time.

SOAPbox

• SoftLab Daily Activity Table
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• WNCELR Daily Transmission Table
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RVIPP (Region V Infertility Prevention Program)
STD grant funding promulgates a quarterly report.
A Microsoft ACCESS program queries LIS
designated fields via ODBC, creating
gonorrhea/chlamydia data tables in a state-
compatible electronic format. These files are
exported to an EXCEL file which are combined via
Visual Basic compatible with state data standards
and emailed to the Wisconsin Division of Public
Health. 

• Milwaukee’s data is combined with
Wisconsin’s statewide data

• Wisconsin data is combined with Region V’s
(6 states) data 

• Region V data is sent to CDC and becomes
part of the national database for laboratory
confirmed cases of gonorrhea and Chlamydia.
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CDC Enterovirus  and Gonococcal
Antimicrobial Resistance Surveillance
MHDL reports to the National Enterovirus
Surveillance System of CDC, as well as the
nationwide gonorrhea antimicrobial resistance
reporting system.  These programs track morbidity
trends nationwide and provide guidance and
assistance to local programs.

W.H.O. sentinel influenza lab report
MHDL participates, since 1971, in the Collaborating
Center for Influenza Surveillance System for the World
Health Organization. This involves correspondence with
the World Health Organization, receiving unique test
reagents and reporting results weekly by internet to CDC.

Laboratory Website
The laboratory website publishes both
the Virus and Microbiology Sections
summaries, and had over 5,000 hits in
2003. Transport, packaging and fee
schedules are also published along
with general laboratory information
and special reports. 

Bi-Monthly Laboratory Summary
Updates to the Medical Community
Summary updates consist of monthly reports by blast
email/fax.  In 2003 the 1,170th issue and the 27th
anniversary of bimonthly laboratory confirmed virus and
monthly microbiology cases were sent to over 100
interested medical providers and health care workers.  

Enteric Dashboard
Through a pre-programmed LIS print
scheduler, a weekly summary update is
provided to the MHD Disease Control and
Prevention Division. The report contains a list
of individual patients (not # tests) with a
source of "stool" for the general categories:
Virus, Enterics, Parasites and Crypto/Giardia.
These report totals are entered into a shared
database and contribute to the department’s
weekly enteric disease surveillance program.

Statewide TB & Virus reporting
system
MHDL Virology & Mycobacteriology
laboratories contribute to Wisconsin Virology
Laboratory Information Network (LIN) and the
Wisconsin Mycobacteriology
Laboratory Network (WMLN), by providing
weekly summaries to the State Lab of the total
number of specimens tested and the number
positive for viruses (RSV, influenza, adenovirus,
enterovirus, parainfluenza, rotavirus,
adeno40/41, rhinoviruses), and
mycobacteriology cultures. MHDL also subtypes
or serotypes viral isolates for the program.
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Impact of LIS Auto-Reporting to Health
Department Customers

Clinical Impact of LIS
• Communicable Disease Test Reports

✶ Epi staff online look-up 5-10X/week
✶ Use doubles during outbreak investigation
✶ Epi staff  reports: “a great tool”

• Example #1: phone call > look up resulted in detection of a 4
year old w/diarrhea and an alert to a day care center

• Example #2: A school gives epi staff a list of students w/diarrhea:
LIS is then queried.

✶ Auto-printed reports are attached to State reportable disease form for
official reporting (auto-printing has expedited reporting process).

• STD Test Reports
✶ Jail STD Testing

• 40 reports per day; 1/3 to 1/2 inmates stay 1-2 days only
• Treatment within  24 hours of samples taken
• Example #1: On short notice: County inmate transfer to House of

Corrections: positive test detected and treated prior to transfer.
• Example #2: recently 8 of 28 patients positive and treated within

24 hrs. 
• Anecdotally fast test turnaround time snowballs compliance

through inmate peer interactions/communications
✶ STD Clinic Testing

• 10 Disease Intervention Specialist have look-up rights on their PC
• Epi staff reports new use if LIS: "can’t live without it"
• Clients call in for results: look up is immediate

• Blood Lead Tests
✶ 5,000 auto-printed reports are received yearly
✶ Results are sent to primary care physicians
✶ Fast turnaround allows for faster treatment if needed

• O&P Tests
✶ Auto-printing, up to 25/mo., major improvement over previous snail-

mail
✶ Results in 1-2 days rather than almost 1-week
✶ Results posted sooner with the State refugee program and patient

chart

Environmental Impact of LIS
• Recreational Water Testing

✶ Daily beach reports to epi staff
✶ Beach results:

• Entered immediately into regional beach data public website
• Results phoned in to County hotline
• County notified with appropriate advisory/posting

• Environmental Lead Testing
✶ 12-15 reports auto-printed per day
✶ Inspectors use results to determine safety of house or if abatement is

needed
✶ Online searchable results

• Immediate access for inspectors
• Rapid turnaround critical for abatement contractor payment

• Asbestos Testing
✶ ”Rush” test results are auto-printed same day
✶ Reports printed are auto-printed inspector-specific (5-inspectors)
✶ Major improvement over previous snail-mail process

Conclusions
Laboratory Information System
MHDL responds, in real time and in-house, to local epidemiologists, inspectors,
policy makers and medical teams as they evaluate and respond to local public
health problems, natural or man made, as well as provides data for state and
national programs.  In addition to distant-printing of automated hard copy
laboratory reports, non-laboratory staff throughout the department’s clinics have
read-only rights for their particular needs. The LIS currently contains a database of
approximately 500,000 laboratory entries.  This allows a variety of health
department employees to immediately respond to queries from other health care
providers related to health department clients or other public health issues.

Laboratory Surveillance Information/Data
MHDL provides laboratory surveillance information/data to a variety of local,
state, federal and one international agency as well as programs and health care
providers.  The LIS is the key to accessing and compiling data into useful
information for reports, graphs, and other electronic formats to meet the needs of
the department and of the public health community.    
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